facial paralysis showing itself immediately after operation, i. e., when the patient emerges from the anesthetic, offers d bad prognosis, indicating-some injury to the nerve, while those .lppearing later, being due in all probability to an inflammation of the nerve or its~urroundings, generally clear up in time.
The avoidance of facial nerve injury and consequent paralysis in the simple mastoid operation, would seem to be an easy matter. Yet one sees from time to time cases in which the facial nerve has been injured in this procedure. In infants in making-the initial incision one must bear in mind the fact that the nerve lies more superficial than in the adult, and unless due care is taken it may be injured at the lower end of the incision. Before the mastoid tip is formed the nerve does not become deeply placed, and in order t,o avoid its injury the l,?wer end of the incision should be made posterior to its usual position in adult operations.
That this danger is a real one was demonstrated to me in a case coming-under my observation where the operator in extending the lower end of his incision in an infant took a direction somewhat forward and the nerve was severed, with consequent permanent facial paralysis. Then, ag-ain, the nerve may be injured beneath the horizontal semicircular canal. Perhaps I may say, only by one unfamiliar with the mastoid operation. I have myself recently done a secondary operation on a child, two years old, which had been previously operated upon in one of our large hospitals by a general surgeon. In this case the facial paralysis was noticed immediately after the primary operation. The antrum was opened, but the posterior wall was taken dawn in such a manner that I feel sure that the nerve was injured immediately beneath the semicircular canal. A considerable number of involved cells were found whirh had not been molested at the previous operation. I am satisfied that the desire to open the antrum as the object of the mastoid operation (an evident misconception) is responsible for facial nerve injury in a certain number of cases.
In cellular mastoids, especially in mastoiditis of the Bezold type, one frequently finds himself working very near the facial nerve, sometimes only a thin layer of bone intervening between the wound and the nerve. In such cases I have contented myself with leaving the thin layer of bone and have not had cause to regret it. While the object of the mastoid operation is to thoroughly ablate the cells and clear out all infected areas, one cannot follow up every red spot, no matter where it may lead, There are cases in which one's industrious perseverance may become reprehensible, and when it results in injury to the facial nerve it is one of these. One's knowledge of anatomy should teach him when to stop, and if it does not he may have the mortification of a postoperative facial paralysis.
In "freeing the tip" with the scissors, one may cut the facial nerve if he does not hug the bone closely. I have been in the habit of separating the muscles from the mastoid tip with the elevator. I have found this elevator (figure I) very useful for this purpose. With it one can do all of the work to be done with any elevator, besides it is sharpened so that it may be used in either direction. Of course, in the radical operation it is necessary to use a smaller elevator of different type to separate the canal wall. Here an ordinary elevator used in the submucous resection of the nasal septum will answer very well.
When we come to do the radical operation we are working much nearer to the facial nerve. Someone has said that if we injure the dura our patient may die, if we injure the sinus our patient may die, but if we wound the facial nerve we will wish that he had. This perhaps too forcibly expresses one's chagrin at the occurrence of this accident, yet a postoperative facial paralysis that one feels responsible for is a very disquieting occurrence.
We must remember that the facial nerve passes horizontally, or nearly so across the internal wall of the tympanic cavity between the oval window below and the horizontal semicircular canal above. That in this part of its course it is covered by a thin layer of bone easily fractured, and not infrequently this layer is absent or presents dehiscences. It turns downwards immediately beneath the horizontal semicircular canal, taking a course internal to a line extending from the prominence of the canal and parallel with the median line. The only steps of the radical operation in which it can with any probability be injured are: First: Taking down the bridge. Second: Lowering the facial spur. Third: Curetting the tympanum; and Fourth: Curetting the eustachian tube.
In all descriptions of the radical mastoid operation with which I ,am familiar, the directions given, after opening the antrum, are to take out a wedge-shaped piece of bone in which the apex of the wedge should be at the aditus ad antrum. I am satisfied that in carrying out this procedure in this manner there is gnat danger of injuring the facial nerve at the apex of the wedge, either if it is pointed too low, or if the aditus should be very small. To obviate all danger of this accident I would advise the following procedure: After opening the antrum the opening is enlarged well over towards the zygoma until the tympanic vault is well exposed, leaving at the same time the superior wall of the canal or at least the internal part of it. (This step is well shown in figure II.)
Now we have constructed a bridge of which the posterior abutment lies at the aditus~d antrum, and the anterior at the anterior tympanic wall. It is evident that the facial nerve lies immediately beneath the posterior abutment of this bridge. Now we work forward and take down the bridge as far an· terior to the posterior abutment as possible. This may be done with the chisel, curette or rongeur forceps, my preference being for the two former. When this bridge is broken through (asshown in figure III ) the overhang represents safety to the facial nerve. If thi~procedure is carried out as above described, the only danger to the facial nerve would come from one's chisel slipping, or the back of one's curette pressing upon the nerve as it crosses the tympanic cavity, both of 'which accidents can be avoided with proper care.
Next we lower the facial spur that proper healing may take place. For this purpose a chisel may be used, being careful that it is well under control, or what the author prefers, a Richard's curette of proper size. If one simply removes the overhang and is careful that all of the force is exerted outwards and with the fulcrum on the upper border of the bone wound, that is, the squama, he need have no fear of injuring the nerve. It is only when the cQrette rotates so that t.he force is exerted internally, the internal tympanic wall being allowed to become the fulcrum, that the nerve is menaced. The posterior canal wall may be lowered as much as desired, only bearing in mind, for safety sake, the rule above given, i. e., that the facial nerve lies internal to a line dropped from the horizontal !1emicircular canal parallel with the median line of the body:
In curetting the tympanum one should use a ring curette with flexible shaft, and should even then watch for twitC'hes of the face, as there may be a dehiscence in the fallopian canal.
I have known a facial nerve to be irreparably injured by a single stroke of a stiff curette, the nerve beiqg severed in its middle course.
Then in curetting the eustachian tube it should be remembered that the back of the instrument can press upon the fallopian canal in the middle ear. I have known this to occur in a case operated upon by a man of great experience. The paralysis was fortunately temporary, passing away in about six weeks. In this case there was produced, no doubt, a depressed fracture of the bone ovt:rlying the nerve.
In the labyrinth operation of course one works very near the facial nerve, and in some cases perhaps it is impossible to avoid injuring it. Still one should do all in his power to save the fallopian canal, and I believe it can be done in almost every case. 'fhe nerve will do much better lying in its natural surroundings so far as they can be left; and sufficient drainage of the labyrinth can be obtained with the bridge containing the fallopian canal left intact.
The author has performed fifty-five radical operations without mortality or facial nerve paralysis attributable to the operation. In two of my cases facial paralysis has developed after the operation. The first was a girl of eighteen. After I had removed the bridge the assistant packed a gauzs sponge into the tympanic cavity. 1'his simple procedure produced a well marked twitch of the facial muscles. Having had this warning, I was very careful of my intratympanic manipulations. Nev~rtheless, on the following day, some twenty hours after the operation, there was a partial facial paralysis, which became complete about two days later, indicating without doubt a neuritis of the facial nerve. The palsy passed away in about six weeks. There was doubtless in this case a dehiscence in the fallopian canal, and had I used a stiff curette and some force in cleaning the middle ear, I would have done irreparable injury to the nerve. The second case, a boy of about thirteen years, developed a facial palsy about six weeks after operation. This cleared up perfectly in about five weeks.
Included in the above fifty-five cases are two complete labyrinth operations, in which the canals were ablated and the capsule of bone overlying the first two cochlear turns was removed.
In doing these operations on the temporal bone I have found indispensable a set of gouges which I have devised that are made for me by Tiemann & Company (figure IV). The distinctive feature of these are the fact that they are beveled in front. This enables one to take a: very thin shaving of bone, and the force is. exerted upon the chip removed and not upon the bone left behind, enabling one to work much nearer to important structures without danger and reducing traumatism to a minimum.
. In conclusion, I would say that I am led to believe that facial injury can be avoided almost entirely in operations on the temporal bone, and the directions above will be found useful for one trying to reduce the number of these injuries to the min-Imum.
